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SHIPPING  TESTS  WITH  WASHINGTON  N AVEL  ORANGES  UNDER  CONTROLLED 
AND  STANDARD  VENTILATION  AND  ICE  REFRI GERATI ON  FROM 
TULARE  COUNTY  CALIFORNIA,  NOVEMBER  AND 
DECEMBER,   SEASON  OF  19U5-U60 


INTRODUCTION 

The  present  reuort  deals  with  shinning  tests  which  were  an 
extension  of  three  peries  made  during  December,  January,  and  February, 
1QUU=U5,  and  described  in  H„  Te  &  Sc  Office  Report,  No.  l6^9 
"Shipning  Tests  with  Washington  Navel  Oranges  under  Controlled  and 
Standard  Ventilation  and  Ice  Refrigeration  from  Tulare  County  and 
Southern  California,  December,  January,  and  February,  lQUU-U^o" 
The  object  of  the  present  tests  was  the  same  as  of  the  previous  ones, 
and  is  set  forth  in  the  following  paragraphs  quoted  from  that  report? 

"The  purpose  of  the  Washington  Navel  orange  shipping  tests 
reported  here  was  to  obtain  information  on  the  relative  value  of 
standard  and  controlled  ventilation  and  ice  refrigeration;  to 
determine  if  and  to  whet  extent  controlled  ventilation  c?n  be 
substituted  for  ice  refrigeration;  and  especially  to  answer  the 
question  whether  controlled  ventilation  cen  be  made  practicable, 
that  is  to  say,  whether  it  is  possible  to  improve  ventilation 
practices  to  a  degree  that  will  allow  ventilation  to  be  substi- 
tuted with  safety  for  ice  refrigeration  in  the  shipment  of 
winter  oranges  from  Calif ornia0 

"The  expression  'controlled  ventilation*  is  intended  to 
designate  an  experimental  practice  of  leaving  the  refrigerator 
car  hatches  onen  either  until  the  outside  temnerature  drops  to 
some  point  below  32°FC  previously  a^feed  upon  (thus  differing 
from  standard  ventilation  in  which  the  hatches  sre  closed  when 
the  outside  air  drops  to  ^2°?o ) ,  or  until  arrival  at  some  noint 
en  route  previously  agreed  upon,  or  so-ne  combination  of  the 
preceeding  alternatives,?  " 
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The  introduction  of  that  report  carries  discussions  of  the  special 
conditions  relating  to  winter  oranges,   other  teste  on  controlled  ventila- 
tion, and  winter  temperature  conditions  along  the  Southern  Pacifi c- Union 
Pacific  route„    The  reader  is  referred  to  that  report  not  only  for  this 
material  but  also  for  a  number  of  details  of  methods  described  therein,. 

The  following  notes  made  from  the  Summary  of  this  previous  report 
are  intended  to  state  briefly  the  results  considered  to  have  been 
obtained  by  those  shipping  tests0 

lo     Reading  of  certain  critical  fruit  temperatures  in  controlled- 
ventilption  cars  aided  the  observers  at  passing  points  in  the  safe 
handling  of  the  vents0 

?0     The  great  amount  of  heat  in  a  car  of  warm  fruit  protected  the 
fruit  even  in  the  more  exposed  positions  against  dangerous  cooling  for 
unexpectedly  long  periods  during  sub-freezing  weatherc 

3o     When  temperatures  of  the  more  exposed  fruit  did  become  danger- 
ously lowf,  closing  the  vents  resulted  in  a  temperature  rise,  due  to 
redistribution  of  the  general  heat  of  the  loadc 

Uc     The  rules  by  which  the  protective  service    was  operated  some- 
times resulted  in  heaters  being  lighted  in  ctandard-ventilation  cars 
while  the  load  temperatures  were  still  55°  to  65°?c 

5c     Cooling  of  the  loads  accomplished  by  controlled  ventilation  was 
generally  intermediate  between  that  accomplished  by  standard  ventilation 
and  by  ice  re  frige  rati  on „  but  somewhat  closer  to  the  latterc  However, 
in  the  February  series  of  tests  over  the  Santa  ?e  route  from  Southern 
California  all  cont rolled=venti lation  c^rs  showed  better  cooling  than 
either  the  standard- ventilati  on  or  ice-ref  rigerated  cars0 

6c     In  ice  refrigeration  it  was  indictted  thu.it  (a)   rule  ?Uo 
initial  icing,  do  not  relce)  is  likely  to  be  inadequate  for  warm 
oranges  (b)  in  applying  rule  2U9  (initial  icing,  one  relcing)  the 
cars  should  be  reiced  earlier  than  is  cuetoicrryc 

7c     Loss  of  fruit  weight  in  transit  was  interred! ate  for  controlled- 
vent.il;  tion,  the  least  being  for  ice  ref rigerat ionc 

80  Decay  seemed  more  closely  correlated  with  the  average  temperature 
attained  than  with  the  shipping  service  usedo 

9e     Aging  had  somewhat  the  same  temperature  relation  as  decayQ 

10o  The  general  appearance  of  the  test  fruit  at  destination  was 
usually  not  greatly  different  between  the  three  servicesc 

llc  Most  of  the  commercial  loads  in  the  test  cars  sold  at  ceiling 
prices,.     Wen  they  did  not  the  controlled- ven tila tion  cars,  with  one 
slight  exception,  outsold  those  of  the  other  two  servicesc 
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12,  The  information  regarding  controlled  vent  handling  indicated: 
(a)   that  too  much  conservatism  was  exercised  by  thp  observers  at  passing 
points  in  keeping  vents  closed,  (b)  that  no  vente  should  have  been 
closed  between  loading  point  and  Sparks,  NevG  or  Waynoka,  0klao ,  and  (c)  that 

in  January  probably  no  vents  need  have  been  closed  before  Ogden0 

l3o  Some  tentative  recommendations  were  made  which  will  be  recon- 
sidered later  in  this  reporto 

l^c  During  the  December  19UU  tests  a  rule  of  20°F„  minimum  temppratur© 
for  closing  of  the  controlled  vents  was  kept  in  mind0     Then  if  a  temperature 
forecast  indicated  that  20°T<>  or  below  would  be  encountered  before  the  next 
passing  point  the  control  vents  would  be  closed,   or  allowed  to  remain 
closed,  in  about  the  same  manner  as  in  handling  standard  vents  under  the 
closing  rule  of  1,20TC     The  weather  of  December  l^hk  being  extremely  cold 
the  cont rolled-vent  cars  seldom  received    much  more  vent i let  ion  than  the 
standard-vent  carsD    However,  during  that  series  of  tests  and  in  later 
ones  occasional  mistakes  were  made  which  allowed  the  control  vents  to 
remain  open  through  some  near  sero  or  even  sub-zero  weatherc     In  no  case, 
however,  was  there  any  freezing  damage  which  could  be  attributed  to  the 
handling  of  test  cars  along  the  western  portion  of  the  trlpc 

It  is  with  pleasure  that  we  again  acknowledge  the  efficient  cooper- 
ation of  the  Managers  of  the  Exchange  District  and  Association  packing 
houses,  the  Southern  Pacific  and  Union  Pacific  railroads,  and  the 
Pacific  Fruit  Express  Company  0 

METHODS 

Each  test  shipment  again  consisted  of  two  or  more  cars  loaded  and 
shioped  from  the  same  packing  house  on  the  same  day.     The  ideal,  not 
always  attained,  was  three  cars,  thus  allowing  the  simultaneous  compari- 
son of  the  three  services,  (a)   standard  ventilation,   (b)  controlled 
ventilation,  and  (c)  ice  ref rigeration0     The  loads  were  of  5^1  boxes, 
with  one  channel  in  the  deck  layerc 

The  handling  of  the  cars  with  respect  to  loading  and  en  route  was 
the  same  as  previously  described„    However,  only  one  cla98  of  test  boxes 
carried  comparable  fruit,  class  C,  none  of  which  contained  Byan  record- 
ing thermomete.jSo     Jhe  Eyans  were  in  class  B  boxes  which  were  not 
weighed,,    Ho/test  boxes  were  used;  they  were  substituted  for  by  the 
weighing  of  the  class  C  boxesc 

Some  comments  were  made  in  the  orevious  report  regarding  the  difficulty 
of  securing  test  loads  for  one  reason  or  anotherc     It  may  be  added  here  that 
the  greatest  difficulty  met  in  the  present  tests  came  out  of  the  very  serious 
car  shortage*     The  tests  were  finplly  discontinued  for  this  reasono 
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The  observers  at  passing  points  adopted  a  much  more  liberal  policy 
this  year  than  last  in  keeping  controlled  vents  open,,     A  number  of 
difficulties  previously  met  with  in  handling  the  cars  en  route  did  not 
appear  during  this  eerie*  of  teste,,     ITo  care  of  a  test  were  reversed, 
and  there  was  only  one  relatively  brief  separation  of  any  car  of  a  test,, 
and  only  one  case  of  a  controlled  vent  being  closed  unauthorized.  (This 
was  only  f  or  a  3-hour  period0) 

RESULTS 

Handling  of  the  Vents  on  the  Test  Cars 

The  handling  of  the  controlled  vents  was  more  effective  in  November- 
December  19^5  than  in  the  previous  tests,  especially  those  of  December 

This  increased  effectiveness  was  due  pnrtly  to  the  more  favorable 
outside  temperatures  along  the  shipping  route?  but  probably  largely  to 
the  added  experience  of  the  observers  at  passing  points0 

After  studying  the  results  of  all  three  series  of  tests  during 
the  I9UU-U5  Washington  N?tvel  orange  season,  it  became  rather  clepr  that 
a  car  of  warm  oranges  could  withstand,  without  freezing,  much  more 
ventilation  during  sub-freezing  weather  than  had  previously  been  supposed,, 
It  was  this  situation  which  helped  the  passing  point  observers  to  secure 
very  close  to  the  maximum  ventilation  for  the  controlled-vent  test  cars 
during  November  and  December  of  19^5<-    No  20°Iro  or  even  l^°f0  closing 
rule  was  used  strictly  as  a  guide     The  highest  minimum  outside  temper- 
ature encountered  by  any  controlled-vent  car  with  vents  open  was  ?0°?o 
(see  test  32)  c    The  minimum  of  test  31  was  10°?,,     The  minimum  of  the 
six  other  tests  ranged  from  -U  to  T*?0     In  test  3"^  the  controlled-vent 
car  had  vents  open  through  two  minima  of  h°t0  before  Qgden  and  of  -3-°Fo 
between  Ogden  and  Laramie,  without  apparent  injury0 

Between  Central  California  and  Ogden  the  coldest  section  has  oroved 
to  be  at  and  near  Carlin„     This  is  not  only  a  cold  spot,  but  the  trains 
carrying  the  test  cars  usually  pass  through  during  the  night  when  the 
minimum  daily  temperatures  prevailo     During  generally  cold  weather  across 
Nevada  the  Carlin  section  could  offer  a  special  difficulty  in  billing  cars, 
"Vents  open  to  0gdenno     fortunately  the  time  through  which  this  exposure 
occurs  i6  normally  relatively  shorto     (See  Tigs*  6,  7,  and  8)  <> 

The  record  of  handling  the  vents  of  the  CV  and  SV  test  cars  and 
a  comparison  with  the  theoretical  possibilities  are  shown  in  table  1„ 
Regarding  theoretical  handling  of  the  standard  vents,  column  6  of  table  1 
gives  the  percentage  of  time  the  vents  were  open  when  outside  temoer- 
ature  was  above  32°y=     Correspondingly,  columns  9  and  12  show  the  per- 
centage of  time  the  controlled  vents  were  open  when  the  outside  tempera- 
tures were  above  20&Fo  and  15°T°  respectively,     If  the  values  in  columns  9 
and  12  are  larger  than  1^0  it  means,  of  course,  that  the  vents  we"e  open 
for  varying  periods  when  the  outside  temperatures  were  below  20°Fo   or  150F<r, 
respectively,,     In  other  words,  in  such  cases  the  controlled-vent  cars  received 
more  ventilation  than  they  should  have  if  the  vents  had  been  handled  strictly 
under  a  20°?*  or  a  15°Fc  minimum  closing  ruleo 

Some  further  notes  are  given  below  on  the  handling  of  the  can  in 
individual  tests,, 
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Tegt  31,  NYc     This  was  the  first  of  the  December  I9U5  series.,  Loaded 
Novo  29  p  at  Sunland,     Out  of  Roseville  *5>20  pcm0  12/1;     Sparks  6?Uo  a0rc. 
12/2;     Carlin  11^0  pdt0  12/2;     Ogden  U:10  pcm0  12/3;     Laramie  7;?5  OofCo 
12/Uc 

The  lowest  outside  temperature  encountered  before  reaching  Ogden 
was  15°F0  for  a  short  time  near  Carlin  (see  Figc  2),;     The  vents  of  the 
controlled- venti  lation  (CV)i/  car  were  open  continuously  to  Ogden,  "but 
were  closed  between  Ogden  and  Laramie*     The  vents  of  the  standard  venti- 
lation (SV)A/   car  were  cloyed  for  1?  hours  over  the  Sierras  and  till  about 
two  hours  before  Sparks*     There  vents  were  again  closed  for  18  hours 
through  the  Carlin  section,  and  closed  out  of  Ogden,     The  refrigerated 
test  car,  rule  239,  was  reiced  at  Sparks,  H700  -pounds  of  ice.     The  bunkers 
were  3/U-full  at  Laramiec 

Test  32,  NYf     Loaded  NovD  30  ,  Sunlandc     Out  of  Roseville  I2ik^>  p0mc  12/2; 
Sparks  1:30  a0m„  12/3;     Carlin  ^130  a0x0  12/U;  Ogden  7 : U5  p0m„  12/U; 
Laramie  10s 00  pom0  12/ 5C 

The  lowest  outside  temperatures  encountered  before  O^den  we're 
2?°7o   just  east  of  Sparks  end  22°  at  Carlin  (Fig,   3)0     The  vents  of  the 
CV  car  were  closed  unauthorized  for  3  hours  before  Sparkse  but  after 
Sparks  they  were  open  continuously  to  Ogden;  also  open  out  of  Ogden  but 
were  closed  before  Laramiec     The  vents  of  the  SV  car  were  closed  from 
3  hours  west  of  Sparks  to  Laramie  excepting  two  t>eriods;  one  of  U  hours,, 
the  other  of  6  hours,, 

Test  33,  NY 3  Loaded  Decc  3,  Success,  Out  of  Roseville  P:70  a,mc  12/5; 
Sparke  12sl0  e„m,  12/6;  Carlin  l?ih<^  a0m0  12/7;  Ogden  3i30  a,m0  12/8; 
Laramie  12;25  p,me  12/8. 

Lowest  outside  temperatures  were  two  minims  of  25°Fo  8  hours  east 
of  Sparks  and  8  hours  west  of  Ogden,  then  a  third  minimum  of  -3°F,  near 
Laramie  (Fig,  U) c     The  CV  vents  were  open  continuously  from  loading  point 
to  Laramiec     No  freezing  was  reported,  although  the  lowest  passing-point 
temperatures  were  dangerously  low  (table  2)  ,     Also  the  bottom  quarter 
temperature  as  recorded  by  Ryan  thermometers  was  29°FC  for  18  hours  after 
Laramie,  than  it  rose  to  30°Ft  and  remained  constant  to  New  Yorko     No  SV 
car  in  this  test;   the  companion  car  was  ref rigerated0  rule  2U9o     Reiced  at 
Sparks,  2U00  pounds  of  icec     At  Laramie  the  bunkere  were  still  5/8-full° 

Test  3UC  NTC     Loaded  Decc  Ue  Maffnoliac     Out  of  Roseville  U : 35  acm0  12/6; 
Sparks  10:30  p„mo  12/6;  Carlin  9?0O  p0mc   12/7;  Ogden  lOsOO  acm,  12/8; 
Laramie  2?15  pcmc  12/9, 

Lowest  outside  temperature  encountered  before  Ogden  was  17°F,  at 
Carlin,  but  between  Ogden  and  Laramie  the  temperature  dropped  to  lU° 
below  tero  (Figc  5)°    The  CV  vents  were  open  continuously  from  loading 
point  t<|  Ogden  and  also  out  of  Ogden,  but  were  closed  on  order  at  S-reen 
River,     Fruit  temperatures  were  rather  low  at  Laramie  but  no  freezing 
was  reported.     The  SV  vents  were  closed  during  three  periods,  totalling 
39  hours,  west  of  Ogden,  and  closed  from  Ogden  to  Laramie,     The  refriger- 
ated car,  rule  2U9,  was  reiced  at  Sparks  with  3U0O  pounds  of  ice,  and 
the  bunkers  were  ^/ i-full  at  Laramie0 


\J     CV  -  controlled  ventilations     SV  -  standard  ventilation,  and  are  so 
used  throughout  this  reporto 


Tegt  35,  NYo     Loaded  Dec0  5,  Strathmore,     Out  of  Roseville  k:}0  a,m0  12/ Si 
Sparks  10:30  p«,fflc  12/8;     Carlln  11:30  p0Eo  12/9;     Ogden  2:00  pcmc  12/10; 
Laramie  3:00  porac  12/lle 

Lowest  temperatures  encountered  before  Ogden  were  17°/o  near  Sparks 
and  1°TP  at  Carlin  (Fig0  6)  a    The  CV  vents  were  open  continuously  from 
loading  point  to  Ogden  in  spite  of  the  almost  zero  temperature  in  the 
Carlin  section*    No  freezing  was  reportedo     The  vents  were  closed  out  of 
Ogdenc     The  SV  vents  were  closed  for  three  oerioda  totalling  U3  hourse 
west  of  0gdeno 

Test  36,  Chicago.     Loaded  Dec<,#6,  Portervilleo     Due  to  failure  of  test  35 
to  move  out  of  Strathmore  on  Dec  5.  both  tests  went  out  in  the  same  train 
from  Roseville*  U : 35  »»ic  12/60     The  CV  vents  of  both  tests  were  handled 
the  same,  but  the  SV  vents  of  test  36  were  closed  for  nearly  10  hours  longer 
than  those  of  the  SV  car  of  test  ^5°     The  refrigerated  cart  rule  2U9,  was 
reiced  at  So?rks,  2800  oounds  of  ice„    Bunkers  were  ^/h-tnll  at  Laramie, 

Test  37»  NY?     Loaded  Dec  6,  Sunflower,,     Out  of  Hoseville  on  same  train 
with  tests  35  and 

The  CV  vents  were  open  from  loading  point  to  Carlin  where  they 
were  closed  on  order;    not  opened  afterwardSo     Some  freezing  of  fruit  in 
the  CV  car  was  reported  from  New  York,  but  this  probably  occurred  during 
a  period  of  2?  hours  eroosure  to  sub-zero  weather  east  of  Chicagot  The 
refrigerated  car,  rule  2U9P  was  reicfcd  at  Sparks  with  ?600  pounds  of 
iceD     The  bunkers  were  3/U-full  at  Laramle0 

Test  38,  NY,     Loaded  Dec.  8,  Grand  ViewD     Out  of  RopeviUe  7» 30  a.m,  12/10; 
Sparks  10;X0  p0mo  12/10;     Carlin  8:50  p„n0  12/11;     Ogden  11:00  a„m„  12/12; 
Laramie  6 1 00  p0n»o  l?/l3o 

Lowest  temperatures  encoiintered  before  Ogden  were  21°F„  near  Sparks 
and  +7°y°  near  Carlin  (Fig0  9)„     Between  Ogden  and  Laramie  the  minimum  was 
-~[°To     The  CV  vents  were  continuously  open  from  loading  point  to  Ogden  and 
clored  thereafter     The  SV  vents  were  closed  U3  hours  of  the  same  period0 
The  refrigerated  car,   rule  2U9,  was  reiced  at  Sparks  with  3000  pounds  of 
icec     The  bunkers  were  5/8-full  Laramie,, 

Records  and  Observations  at  Passing-Points. 

lo     Controlled  and  standard  ventilation,, 

The  passing-point  fruit  temperatures,  as  indicated  by  electric 
resistance  thermometers  in  the  fruit  at  certain  critical  positions  in  the 
load  and  read  from  the  top  of  the  cars  at  the  hatches,,  again  were  of 
valuable  aid  in  handling  the  vents  of  CV  cn.rs0     This  wes  especially  true 
at  Ogden  where,  with  one  exception,  all  CV  cars  arrived  with  vents  open 
from  SparkSo     The  passing-point  fruit  temperatures  here  indicated  rather 
adequate  cooling  in  the  CV  cars  and,   taking  into  consideration  the  low 
temperatures  forecast  for  the  route  east  of  Ogden,  the  observer  closed 
the  CV  vents,  with  the  exception  of  two  cars  which  seemed  to  need  f'irther 
cooling,  and  were    therefore  sent  out  with  vnntp  open;   one  onen  to  Green 
Blver,   the  other  to  Laramie,     The  bottom  and  too  hunker  fruit  temperatures 
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at  loading  and  passing  points  are  presented  in  table  2„  Complete 
temperature  records  for  passing  points  will  be  found  on  the  lerge  sup- 
plementary sheet  at  the  end  of  the  report a 

The  relative  cooling  of  the  standard-and  con  trolled- vent  cars 
west  of  Laramie  as  revealed  by  the  average  passing-point  fruit  temper- 
ature is  shown  In  figure  lc    The  corresponding  oairs  of  CV  end  SV  cers 
can  be  followed  by  their  test  numbers.,     Graphs  for  the  CV  cers  of  tests 
33  and  37  are  also  in  figure  lc  although  their  companion  cers  were 
refrigerated  only, 


2C     Ice- refrigerated  cars,, 


The  refrigerated  test  cars  of  this  series  received  somewhat  better 
icing  perries  than  those  in  previous  testsc     Cars  moving  under  rule  2h<) 
(initial  icing,  reice  once  in  transit)  were  reiced  nt  Sparks,,     This  was 
requested  because  formerly  the  reicing  had  been  delayed  to  Vest  Laramie 
or  eastward  and  was  found  to  be  too  far,,     Snarks  proved  to  be  a  little 
nearer  than  necessary,  probably  on  account  of  the  somewhat  cooler  load- 
ing temperatures  of  the  fruit  than  in  the  previous  tests.,     Carlln  rai^t 
have  been  a  more  preferable  station  for  reicing  but  the  icing  plant 
there  was  not  operating,  and  Ogden  seemed  too  long  a  delay.     In  any  case 
it  should  be  kept  in  mind  that  for  best  results  reicing  will  not  neces- 
sarily be  done  at  a  certain  pointc     It  seems  more  reasonable  to  assume 
that  the  proper  reicing  point  will  vary  with  the  yearr  season,  or  other 
factors^     One  refrigerated  test  car  moved  under  rule  239  (preice,  replenish, 
and  reice  once  In  trensit)  and  It  also  was  reiced  at  Sparkec 


In  test  33  both  the  CV  and  the  refrigerated  car  carried  two  electric 
resistance  thermometers  in  the  fruit  at  the  bottom  and  middle  of  stack  13 
(icCc  at  edge  of  doorway),  2nd  row  from  the  wall„     The  "bulbs"  were  read 
at  passing  points^     The  overage  of  the  two  readings  ft  each  passing  point 
were  as  follows? 

CV  Refrc 
Loading  point  58o5°7o  6?e80F0 

Sparks  5^»7  50*5 

Ogden  U6.6  Ug„g 

Laramie  35° 8  U?„l 


Heaters 


By  special  request  of  the  Exchange  shippers  no  heaterswere 
lighted  before  Laramie  in  either  the  CV  or  SV  cars.     At  Laramie  all  CV 
cars  we  "e  placed  under  standard  ventilation  rules,  including  Carrier's 
Volunteer  Heater  Service,,     From  Laramie  to  Chicago,  however,  the  outside 
temperatures  apparently  were  not  low  enough  to  call  for  lighting  the 
heaters  except  in  two  testSc     In  test  33  heaters  were  lighted  at  Laramie 
(-5°Tc  )  and  burned  for  8  hourso     In  teat  38  heaters  were  lighted  also  at 
Laramie  (-5°?- )  and  burned  23  hours,  during  11  of  which  the  outside  tempera- 
ture was  above  10°?o     Heaters  were  lighted  again  7  hours  later  and  burned 
26  hours,  outside  temperatures  being  between  1°  and  5°^ 
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Records  and  Observations  at  Destination 

lc     Comparative  temperatures  of  teat  loadSo 

The.  temperature  records  referred  to  here  are  from  Ryan  record- 
ing thermometers  in  the  center  of  certain  test  boxes  of  fruit,,  There 
were  usually  two  recordings  of  load  tenroeratures  t>er  test  car — at  the 
quarterlength  forward  end  centerline  in  the  bottom  and  middle  layers,, 
The  daily  average  temperatures  of  the  middle  quarterlength  (MQ)  and 
the  bottom  quarterlength  (BQ)  positions  for  each  test  car  in  transit 
are  presented  in  table  3°     The  MQ,  temperatures  are  presented  graphically 
in  figures  2  to  °<,   inclusive0     In  these  figures  are  also  shown  the  out- 
side temperatures  encountered  en  route,, 

The  MQ,  temperatures  indicate  that  by  the  end  of  the  Uth  or  5th 
day  after  loading  the  CV  cars  had  received  what  is  generally  considered 
adequate  cooling.     Cooling,  unfortunately,  made  little  or  no  progress 
till  the  3rd  day  after  loading,  when  the  cars  started  moving  down  the 
eastern  slope  of  the  Sierras  into  Nevada*,     The  total  effects  of  con- 
trolled ventilation  and  ice  refrigeration  were  approximately  equivalent, 
but  ice  refrigeration  showed  some  advantage  since  cooling,  even  under 
rule  2U9,  can  begin  ?U  hours  sooner  than  that  in  the  CV  carsc     A  matter 
yet  to  be  determined  is  whether  or  not  fan  cars  under  controlled 
ventilation  could  tor  effectively  utilize  the  cool  air  of  the  two  nights 
en  route  wept  of  the  Sierras  as  to  overcome  most  of  the  slow  rate  of 
cooling0 

2„     Weight  loss  of  test  fruit  in  transit,, 

Table  k  presents  the  weight  loss  of  test  fruit  in  transit,,  The 
average  differences  in  weight  losses  under  the  three  services  were  of 
little  if  any  signif icr ncec     The  figures  show  a  slight  advantage  for 
refrigeration  and  controlled  ventilation  over  standard  ventilation,, 
Before  the  ventilation  tests  were  started,  December  19^U,  it  was  feared 
that  controlled  vent ilation0  which  implied  a  longer  ventilation  period 
than  did  standard  ventilation,  might  cause  a  corresponding  greater 
shrinkage  of  fruito     However,  in  the  present  series  of  tests,  as  well  as 
in  each  of  the  three  former  series,  the  average  loss  of  weight  in  the 
CV  cars  wa?  slightly  less  than  in  the  SV  cars  in  spite  of  the  longer 
ventilation  of  the  former^     The  explanation  no  doubt  lies  in  the  effects 
of  reduced  temperature  and  higher  relative  humidity  of  the  air  entering 
the  CV  cars  after  the  standard  vents  were  closed;  in  addition,  after  the 
lowering  of  fruit  temperature «,  the  consequent  decrease  of  evaporation 
rate  also  became  a  contributory  factor  in  checking  loss  of  weighto 

3o     Condition  of  test  fruit  and  notes  on  the  commercial  loads0 

Table  5  presents  a  summary  of  the  principal  inspection  ^ata  obtained 
on  test    lots  at  New  York  and  Chicago,   including    those  on  decay,  pitting, 
and  aging,  found  on  arrival  and  after  a  10-day  holding  period,, 

The  general  comparative  condition  of  the  commercial  fruit  on  arrival  is 
given  in  the  comments  by  inspectors  of  the  Uc   So  Department  of  Agriculture  and 
the  California  Fruit  Growers  Exchange,,    These  comments  are  briefed  and 
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offered  below  an  supplementary  to  the  data  In  teble  o*e     It  must  be  kept  in 
mind  that  these  comments  are  on  different  lots  which  with  only  one  exception, 
were  not  comparable0    Hence  the  observations  noted  ore  of  general  interest 
only  but  without  particular  bearing  on  the  experimental  procedures  under  test* 

Test  "5l„  HYo  linked  pack,,    USDA:    Fruit  showed  no  sign  of  freezing  in  any 
of  the  carte     In  gome  cr.ses  that  from  the  refrigerated  car  seemed  slightly 
freshest  in  appaarancec    Ho  difference  could  be  noted  in  other  cars  except 
that  fruit  from  the  SV  car  was  leant  fresh,     CBGZ;    Fruit  firm  and  slightly 
wilted  at  stem  ends,     Practically  soundo    Naked  packs  and  gome  discolored 
bruised  spots  under  cover  and  at  sides  of  the  bo*es0     Buttons  blackc 

Test         NYo  Naked  packs    USDA:     All  oranges  bright;  no  difference 
in  freshness,  no  difference  in  condition  notedo     CPOS-     Fruits  firm  and 
mostly  slightly  wilted  at  stem-end;  practically  sound  with  an  occasional 
pitted  orange*     Buttons  black0 

Teat         NYo    Wrapped  pack0  USDA:    Pruit  excellent  in  qualityp 
better  in  this  respect  than  that  in  earlier  tester    No  aging  found,.  No 
difference  between  the  two  cars*     CPOE:    The  two  shipments  we^e  similar  in 
appearanceD     Pruit  firm  and  fairly  fresh  aop^aringo    Practically  soundj, 
with  a  few  pitted  oranges  in  the  test  boxesc 

Test  ^UB  NYo  trapped  packo     USDAs     Examiners  thought  the  refrig- 
erated fruit  slightly  fresher  than  that  in  either  of  the  ventilated 
cars,  but  difference  so  slight  as  to  be  of  no  commercial  signif  i  cancec 
No  frozen  fruitso     CFGIj     Pruit  firm  to  some  slightly  softo    Most  fruits 
slightly  wilted  at  stem  end  to  considerable  fairly  fresh  aopearingo 
Buttons  mostly  grey  to  some  greenc 

Test         NYo    Wrapped  packc     USDA:     No  comparison  was  made  of  the 
commercial  portions  of  the  two  cars»     No  frozen  fruits  in  teat  boxes0 
CFGE:     Fruits  in  the  two  shipments  practically  the  same  in  appearance0 
Commercial  loads?     mostly  firm  to  fairly  firm  and  fairly  fresh  appearingo 
Practically  soundo     Buttons  mostly  blacko 

Test  36,  Ohio  Wrapped  packo    USDA 5    No  significant  difference  in 
condition  of  the  fruit  of  the  three  cars;  firm  to  fairly  firm,  with 
buttons  green'   to  yellow  greenc     Mostly  good  to  fairly  good  quality; 
fairly  bright  to  slightly  dull  in  appearance,,     CFGBs     CV  car:  Pruit 
fairly  firm  to  firm;  buttons  intacto     SV  car:     Pruit  generally  pliable 
to  occasional  soft;  most  buttons  intactp,    Refrigerated  car:     Pruit  sound; 
fairly  firm  to  pliable*     Some  buttons  missingo 

Trgt  37>  NYo  Naked  packo     USDA:     In  the  CV  car  frozen  fruits  were 
found  along  the  bottom  edge  at  the  doorways  and  extending  to  ouarter- 
length  positions  in  each  end.     At  doorways  the  bottom-layer  wall  boxes 
were  frozen  about  l/U  of  the  way  up  from  the  floor0     These  affected  floor 
boxes  were  marked  and  set  aside  but  later  were  returned  to  the  pile*  and 
sold  with  the  remainder  of  the  fruito     Undoubtedly  there  was  a  scattering 
of  frozen  fruit  against  the  floor  in  other  bores  neer  the  wall  of  the 
car,  but  the  freezing  was  of  no  commercial  importance,,     Ryan  records 
indicate  that  the  freezing  occurred  chiefly  during  the  last  three  days  of 
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thetriOo     On  arrival  the  fruit  from  the  two  cprs  was  equal  in  apnea  ran  ceo 
CFGE:     In  the  CV  car  the  fruit  was  firm  and  practically  sound;  buttons 
mostly  greyc     Pifty-one  boxes  were  frozen  en  route.     These  came  out  of 
the  lower  lsyer.     The  damage  was  confined  to  the  wall-row  boxes  on  both 
sides  of  the  car  but  it  did  not  show  all  the  way  to  the  bunker  walls,. 
Boxes  in  the  first  three  to  four  stacks  in  each  end  of  the  car  were  free 
from  frost,     In  the  refrigerated  car  the  fruit  was  firm  and  fairly  fresh 
appearing,,     Fruit  sound.    Buttons  mostly  greyish  greene 

Test  38,  NY„  Wrapped  peck:     USDA:    No  consistent  difference  in 
appearance  of  the  fruit  from  the  two  cars,  but  the  SV  car  contained  con- 
siderably more  decay  in  the  test  boxes,     CFGE:     Fruit  in  the  three 
shipments  was  practically  similar  in  appearancec    Firm  and  fairly  fresh 
a-ppearing.    Practically  sound*     Buttons  mostly  grey„ 

From  table  5  it  may  be  seen  that  the  percentage  of  decay  on  arrival 
was  of  little  importance^     In  no  case  was  there  more  than  1  percent8 
except  in  the  SV  car  of  test  380     On  the  whole,  the  amount  of  decay  in 
the  cars  wa«5  not  sufficient  to  bring  out  strongly  the  potential  relative 
effects  of  any  of  the  three  serviceSo 

The  average  amounts  of  pitting  of  the  test  fruit  on  arrival  showed 
very  little  difference  between  the  three  services.     When  it  is  con- 
sidered that  the  highest  average  -percentage  of  fruit  showing  some  degree 
of  pitting  under  any  service  was  only  lo59»  the  unimportance  of  fitting 
as  an  index  in  these  tests  is  clearc     After  holding  fruit  for  ten  days 
pitting  showed  an  increase— about  three  times  that  at  arrival — ■  but  still 
was  in  no  significant  relation  to  the  servicec 

Aging  appearing  in  the  test  fruit  at  arrival  was  usually  too  slight 
to  mention;   the  largest  amount  recorded  was  0„17  percent.     After  holding  ten 
days  the  amount  reported  varied  from  zero  to  10o  75  percent  ,  but  its  occurrence 
was  too  erratic  in  relation  to  service  to  be  of  much  signif i cance. 

h.     Sales  of  test  ehipmentSo 

Table  6  presents  the  account  sales  from  New  York  and  Chicago  for 
the  commercial  loads  of  all  test  shipments0 

As  a  whole,  there  appears  very  little  difference  in  the  selling 
prices  of  the  fruit  from  the  three  transportation  services  which  cannot 
be  attributed  to  the  distribution  of  sizes  and  brands  in  the  loads0 

SUMMARY 

Shipping  tests  with  California  winter  (Washington  Navel)  oranges 
begun  in  the  season  of  19H^-U5  were  renewed  for  the  second  season, 
lQU^-h^9  in  November  and  December  19U^o     All  shipments  were  mede  from 
Tulare  County  over  the  SP-UP  route,.     There  were  eight  tests,  consisting 
of  8  cr.rs  under  controlled  ventilation,  5  under  standard  ventilation, 
and  6  under  ice  ref rigeration,, 
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Thp  entire  procedure  of  the  tests  was  practically  identical  with 
that  previously  employed,  end  described  in  U0  S.  Department  of  Agriculture 
H„  To  &  So  Office  Report  No0  163. 

The  vents  of  the  controlled  ventilation  cars  we^-e  handled  more 
effectively  than  in  previous  test*  and  this,  associated  with  rather 
favorable  weather  conditions  en  route,  produced  some  results"  seemingly 
quite  favorable  to  this  tyoe  of  servicer.     In  6  of  the  8  tests  controlled 
vents  were  continuously  open  to  Ogden  and  in  two  of  the  six  the  v*=nts 
were  open  out  of  Ogden — one  to  Green  River,  the  other  on  to  Laramie,  Of 
the  two  vents  closed  before  Ogden,  one  was  closed  unauthorized  over  the 
Sierras  and  the  other  by  order  at  Cerlin0     The  amount  of  cooling  by 
ventilation  obtained  east  of  the  crest  of  the  Sierras  and  across  Nevada 
was  equivalent  or  superior  to  that  by  ice  refrigeration.     West  of  the 
Sierras  the  ice-refrigerated  cars  under  rule  ?U9  showed  some  advantage 
over  controlled  ventilation,  due  no  doubt  to  the  generally  warmer  outside 
teraoeratures  and  to  the  fact  that  the  refrigerated  cars  were    iced''  about 
?U  hours  before  the  test  cars  encountered    weather  favorable  for  ventilation0 

The  ice-reffige rated  cars,  mostly  under  rule         (initial  icing,,  one 
reicing)  proved  more  satisfactory  than  in  previous  tests  in  which  rule  ?Uo 
(initially  iced,  do  not  reice)  was  us|^ftew^g^cing  was  at  Sparks  which, 
under  the  circumstances,  was  perhaps/  sooner  than  necessary,, 

Loss  of  weight  of  fruit  in  transit  was  practically  the  same  in 
the  controlled- ven ti lation  and  ice— refrigerated  cars,  being  less  in  both 
than  in  the  s  tandard-  ven  ti  lation  carD 

Decay  of  fruit  in  transit  was  always  less  than  one  percent,  with 
a  single  exception,  and  could  not  be  used  as  a  factOT  in  comoaring 
merits  of  the  three  services,. 

Pitting  and  aging  occurred  either  in  too  small  anounts  or  too 
erratically  to  be  used  for  Judging  relative  merits  of  the  servicesc 

Account  sale  So     Most  of  the  differences  in  sale  prices  of  the 
commercial  loads  were  small  with  resoect  to  sprvdces  and  might  be 
explained  largely  as  due  to  the  distribution  of  grades  and  size«c 

TENTATIVE  RECOMMENDATIONS 

lc  Modification  of  ventilation  rules  based  upon  the  results  of 
shipping  teats  during  the  Washington  Navel  orange  seasons  of  I9UU-U5 
and  I9U5-I16; 

(a)    To  permit  ventilated  cars  to  be  billed  from  loading  point  to 

some  designated  point  en  route  with  waybill  reading,  "Vents  open  to   „ 

standard  ventilation  thereaf terc " 


?rom  Central  California  via  the  SP-UP  the  most  desirable  point  en  route 
seems  to  be  Ogdeno     It  is  still  quite  clear  that  no  vents  should  be  closed 
before  Sparks,,     Vents  billed  open  to  Laramie  would  require  supervision 
beyond  any  which  could  be  ejected?  because  of  the  potentially  v.^ry  cold 
Green  River  section,,     And  it  is  somewhat  doubtful  th?t  vents  can  be  left 
open  to  Ogden  without  some  sort  of  supervision,, 

(b)  To  permit  &  combination  billing  "Vents  open  above   

(designate  temperature)  to    (designate  point);  standard  venti- 

lation thereef terc " 

At  present  it  would  seem  both  effective  and  safe  to  bill  warm 
orange  loads  over  the  SP-UP  route ,  "Vent9  open  above  ?0°7o  to  Ogden; 
standard  ventilation  thereaf  ter„ "    tfith  auch  billing  the  vents  would  only 
rarely  need  to  be  closed  more  than  during  night  runs  through  the  Carlin 
section0 

The  designation  of  a  particular  temperature  at  which  vents  should  be 
closed  should  be  dependent  on  the  temperature  of  the  fruit  when  loaded  and 
the  prevailing  weather  conditions  in  Callfornia0     If  the  fruit  ie  at  60°  to 
80°  and  the  weather  is  warm  in  California  the  total  amount  of  heat  to  be 
removed  before  the  temnerature  of  the  load  ie  so  reduced  that  it  is  in 
danger  of  freezing  is  much  greater  than  if  the  fruit  is  at  ^0°  or  50°  and 
the  weather  is  coolo     In  other  words  the  potential  heat  load  to  be  contended 
with  should  be  considered  in  selecting  the  temperature  at  which  vents  are 
to  be  closed  or  the  place  from  which  the  vents  shall  be  manipulated  according 
to  temperatures  outside  the  car  rather  than  insidec 

(c)  The  oresent  testa  furnished  no  direct  evidence  for  recommend- 
ing changes  in  standard  ventilation  rules  east  of  Laramie0 

Po    Heater  Servicec     The  recommendation  stands  that  heaters  should 
not  be  lighted  in  ventilated  cars  before  Larami«„     However,  heater  service 
should  be  maintained  east  of  Laramie,  especially  on  the  a^unption  that  a 
modified  ventilation  practice  will  have  given  adequate  cooling  of  the  load 
before  La  rami ec 

3o     Additional  ventilation  studies  that  are  desirable  with  California 
winter  oranges! 

(a)  Tests  should  be  made  over  the  Santa  Fe  out  of  Central  Cali- 
fornia; also  probably  more  from  Southern  California,, 

One  of  the  purposes  of  such  tests  would  be  to  check-  the  snfety 
of  Belen  or  some  other  point  en  route  as  a  designated  point  to  which  venta 
may  b?  billed  open,, 

(b)  Tests  should  be  made  with  fan  cars  under  controlled  ventilation  out 
of  Central  California  to  determine  to  what  extent  fan  cs-rs  can  overcome 

the  disadvantages  of  ventilation  through  the  warmer  teraperaturee  west  of  the 
Sierraao 


Table  1.     Record  of  Vents  of  Controlled  and  Standard  Ventilation  Test  Curs. 


Theoretical-^ 

Theoreti 

call/ 

Theoretical^ 

Total 

Total 

Ho. 

Max. 

time 

Ho. 

Max. 

time 

No. 

Max. 

time 

Krs  in 

Hrs 

Hrs 

vents 

should 

Hrs 

vents 

should 

Hrs 

vents 

should 

transit  vents 

Temp 

have 

"been 

Temp 

have 

been 

Temp 

have 

been 

Test 

to 

open 

a  "bove 

coen 

vO 

below 

or>en 

to 

below 

open 

to 

Ogden 

Ogden 

is*0  F 

Og 

den 

20°?. 

Cgden 

15°  F. 

Cgden 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Krs 

Hrs 

lirs 

Hrs 

df 

? 

Hrs 

Hrs 

i 

Hrs 

Hrs 

i 

31 

CV 

97 

97 

28 

69 



8 

T  HQ 

0 

Q7 

TOO 

SV 

97 

51 

28 

— 

74 

- 

- 

32 

CV 

103 

100 

18 

85 

— 

0 

Q  rj 

V  ( 

0 

SV 

103 

65 

19 

— 

76 

- 

- 

33 

CV 

101 

101 

18 

83 

— 

_ 

-LUX 

1  AO 

0 

i  on 

Companion 

c^r  Refrig. 

— 

34 

CV 

91 

91 

36 

55 

— 

12 

7Q 

0 

Z7  J- 

SV 

91 

52 

36 

— 

95 

- 

- 

35 

CV 

117 

117 

42 

75 

— 

21 

96 

122 

11 

105 

111 

SV 

117 

74 

42 

— 

99 

- 

- 

36 

CV 

99 

99 

42 

57 

27 

72 

137 

13 

86 

115 

SV 

99 

48 

42 

84 

- 

- 

37 

CV 

99 

81 

58 

41 

27 

72 

112 

13 

86 

94 

Conp anion 

car  Re frig. 

38 

CV 

91 

91 

36 

55 

15 

76 

120 

12 

79 

115 

SV 

91 

48 

36 

37 

1/    On  basis  CV  vents  open  to  20°  and  15°F.;  SV  vents  open  to  32°F. 


Column  2 

-  Loading  point  to  Ogden 

it 

3 

-  Observed  number  of  hours  vents  were  actually  open. 

ii 

4 

-  Observed  from  the  recorded  Temps  of  the  outside  air  through  which 

the  given  test  passed. 

ii 

5 

-  Column  2  minus  column  4. 

it 

6 

-  Column  3  divided  by  column  5. 

ii 

4 

to  6  for  SV  on  basis  of  32°F. 

ii 

7 

-  after  same  manner  as  column  4. 

H 

8 

-  Column  2  minus  column  7. 

II 

9 

-  Column  3  Mvided  by  column  8. 

It 

7 

to  9  for  CV  on  basis  of  20°F.  closing  rules 

ft 

10 

to  12  "      "     "      11        N  15°F.        "  ■ 

u 

10 

-  after  same  manner  as  column  4. 

II 

11 

-  Column  2  minus  column  10. 

II 

12 

-  Column  3  divided  by  column  11. 

Table  2.     Fruit  Temperatures  at  Bunkers  of  Controlled  and  Standard  dentil*- ted 
Cars  at  Passing  Points.     Tulare  County. 

CV  -  Controlled  ventilation         BB  -  Bottom  bunker 

SV  -  Stand- rd  ventilation  TB  -  Top  bunker 

B13  -  Bottom,  13th  tier  (at  doorvay) 
T13  -  Top,  13th  tier 


Test 

Loading 
roint 

Sparks 

Ogden 

Laramie 

Avg. 

O  J> 

F 

Of 

31  CV 

BB 

65.3  (,56;—' 

39.8 

(16) 

29.3  (30) 

29.6  (32) 

41.0 

TB 

68.4  72  hrsS/ 

48.0 

36  hrs 

30.6    28  hrs 

36.8 

45.9 

SV 

BB 

68.9 

45.6 

40.1 

41.6 

49.0 

TB 

69.0 

54.8 

48.5 

47.  5 

54.9 

32  CV 

BB 

67.2  (54) 

47.1 

(32) 

35.5  (44) 

36.8  (21) 

46.6 

TB 

69.5    59  hrs 

50.  6 

44  hrs 

39.5    26  hrs 

42.7 

50.6 

SV 

BB 

59.  8 

47.4 

45.  P 

48.1 

50.3 

TB 

66.7 

59  2 

54.4 

58.9 

33  CV 

BB 

50.5  (63) 

46.5 

(35) 

37.2  (28) 

28.8  (-3) 

40.7 

TB 

54.8    54  hrs 

46.8 

47  hrs 

38.3    28  hrs 

22.3 

40.5 

B13 

57.5 

49.1 

38.0 

29.0 

43.1 

T13 

59.4 

60.2 

54.3 

43.7 

54.4 

Refr 

B13 

62.0 

44.5 

40.5 

T.O  7 
c>o  .  f 

46.4 

T13 

63  7 

J'-J  •  f 

56.5 

47  2 

5£5  2 

34  CV 

BB 

67.5  (  60) 

54.9 

(48) 

38.2  (31) 

31.0  (14) 

47.9 

TB 

64.4    49  hrs 

60.4 

42  hrs 

41.6    28  hrs 

37.0 

50.8 

SV 

BB 

65.5 

du  .  y 

50.0 

49.8 

54.0 

TB 

71.2 

56.7 

57.4 

56.1 

60.3 

36  CV 

BB 

66.3  (48) 

44.1 

(25) 

29.3  (26) 

2^.4  (24) 

42.3 

TB 

75.5    74  hrs 

56.0 

42  hrs 

32.0    26  hrs 

34.8 

49.6 

SV 

BB 

71.5 

49.6 

45.7 

46.2 

53.2 

TB 

79.4 

60.6 

61.9 

56.9 

64.7 

36  CV 

BB 

75.1  (55) 

49.2 

(25) 

29.6  (26) 

30.7  (24) 

46.1 

TB 

75.7    56  hrs 

56.0 

42  hrs 

35.5    25  hrs 

36.2 

50.8 

SV 

EB 

79.?. 

48.8 

46.9 

45.3 

55.0 

TB 

68.8 

54.0 

54.3 

51  •  8 

57.2 

1/    Figures  in  parenthesis  are  outside  rernperatures . 

2j    Actual  number  cf  hours  in  transit  between  passing  points. 


(Table  cont'd  next  page) 


Table  2.  (Cont'd) 


Test  ^oint^  Sparks  Cgden  Laranie  Arg. 


37  CV      BB    64.1  (55)  42.4  (25)  30.1  (26)  34.0  (24)  42.6 

TB    6P.8    56  hrs        39.8    42  hrs       35.5    25  hrs      37.8  45.5 

SV      Z7,o  SV  car;   Companion  car  refrigerated. 


38  CV      3B  68.0  (53)  50.5  (30)  31.2  (21)  31.5  (-5)  45.3 

TB  69.5    47  hrs  56.0    44  hrs  29.5    32  hrs  31.8  46.7 

SV      BB  66.3  47.8  50.  G  43.7  52.1 

TB  66.7  49.7  57.4  51.5  56.3 
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Table  4.     Weight  Loss  of  Test  Fruit  in  Transit.     Tulare  County.  TTov-Dec.  1945. 


Days   '^eif;ht  Lose  in  Transit 

Test      Car  No.  &  in  Bottom  Middle  Top 


Services 

Pack 

Tr. 

Layer 

L; 

'.yer 

Layer 

Avg. 

Box 

c 

Lb 

Lb 

J 

73 

Lb 

 -r  

 j 

4 

31 

t.A  A  /!«") 

13 

1.1 

1.39 

1.6 

2.06 

1.2 

1.49 

1.64 

NY 

RD 

34376 

SV 

it 

13 

1  .  O 

e.  . 

1.6 

1 .  °9 

1.  4 

1.  to 

1.93 

RD 

15069 

Refr 

H 

13 

1.1 

1.37 

1.4 

1.74 

1.6 

2.00 

1.  70 

32 

pin 

ntr 
w 

%T 

12 

1.4 

1.78 

1.4 

1.74 

1.8 

2.26 

1.93 

FT 

H 

^5132 

SV 

11 

12 

i.  O 

2.1 

2.63 

d  0  o 

2.58 

33 

i  4  at 

hxt 
OV 

wi/ 

13 

1.1 

1.33 

1.3 

1.57 

i.i 

1.33 

1.41 

ITT 

URTX 

35014 

SV 

II 

13 

1.1 

1      T  A 

1 .  o4 

1.1 

1.35 

i .  i 

1.  31 

1.33 

34 

pfp: 

74383 

cv 

*V 

13 

1.2 

1.45 

1.7 

2.11 

1.8 

2.15 

1.90 

NY 

n 

92775 

SV 

II 

13 

1.3 

1.62 

1.4 

1.74 

1.2 

1.49 

1.62 

RD 

7950 

Refr 

11 

13 

1.1 

1.34 

1.6 

1.93 

2.7 

3.33 

2.20 

35 

PFB 

98656 

CV 

w 

13 

1.3 

1.57 

(3.5) (4.30) 

1.2 

1.43 

1.50 

NY 

H 

91066 

SV 

II 

13 

1.4 

1.67 

1.4 

1.67 

2.7 

3.19 

2.18 

36 

PFF, 

93890 

cv 

w 

10 

0.8 

C99 

C8 

0.99 

1.2 

1.49 

1.16 

Chi 

it 

93982 

SV 

II 

10 

0.7 

0.89 

1.4 

1.74 

1.3 

1.58 

1.40 

•i 

98541 

Refr 

II 

10 

0.6 

0.76 

1.0 

1,22 

1.2 

1.49 

1.16 

37 

PFE 

46219 

cv 

N 

12 

1.0 

1.24 

1.0 

1.25 

1.3 

1.64 

1.38 

NY 

it 

96439 

Refr 

ii 

12 

1.1 

1.36 

1.3 

1.60 

1.1 

1.38 

1.45 

38 

PFE 

60003 

CV 

w 

11 

1.1 

1.31 

1.6 

1.95 

1.1 

1.35 

1.54 

NY 

n 

64138 

SV 

n 

11 

1.1 

1.35 

1.2 

1.47 

1.1 

1.32 

1.38 

it 

94333 

Refr 

n 

11 

1.0 

1.19 

1.2 

1.46 

1.2 

1.47 

1.37 

Controlled  vent  1.56 
Standard  vent  1.85 
Refrigeration  1.54 


1/    N  -  Naked  pack.     V  -  Wrapped  pack. 


Table 

5.     Condition  of 

Test  Fruit  on  Arrival  antf 

after  Holding  10 

days 

at 

C7-68°F.  and 

40-45'- 

F.elntive  Humidity  in  New  York  ?nd  i 

>t  45° 

F. 

in  Chicago. 

Arrival 

After 

tT.cldin,- 

'  Ten 

8 

Test 

Car  and 

Decay  Pitting 

Decay 

rittins 

Aging 

Billing 

SI 

Svr 

SI 

Svr 

./ 

..   .  .  j.  .  . 

31 

RD 

34442 

CV 

.17 

.83 

.83 

.75 

2.00 

2.50 

7.00 

Naked 

N 

34376 

sv 

.33 

.50 

.17 

.50 

1.  00 

2.50 

4.00 

NY 

H 

15069 

Refr 

0 

.83 

0 

.25 

2.00 

2.00 

5.77 

32 

PFE 

46108 

CV 

0 

1.00 

0 

1.00 

.  75 

3.25 

10.75 

Naked 

ti 

45132 

SV 

.50 

.  57 

o 

2.75 

.  50 

1.  75 

6.25 

BY 

3c 

FITS 

41215 

CV 

.67 

0 

o 

5.00 

o 

o 

0 

Wrapoed 

urtx 

35014 

Refr 

.50 

.  50 

0 

5.50 

2.00 

1.00 

r; 

NY 

34 

74383 

CV 

.50 

.33 

.17 

1.75 

.25 

3.00 

4.00 

W  ra"or>ed 

H 

92775 

3V 

.  67 

o 

1.50 

.25 

2.50 

3.00 

NT 

RD 

7950 

Refr 

.50 

.33 

1.00 

2.50 

.25 

t  ,  i  5 

2.50 

35 

PF3 

95656 

CV 

.83 

.17 

0 

2.00 

0 

2.20 

4.83 

'•'raprjed 

it 

91066 

SV 

.67 

0 

0 

.83 

.  17 

2.00 

2.67 

NY 

36 

PFS 

93890 

CV 

0 

2.82 

.82 

.25 

5.00 

2.00 

Wrapred 

ii 

93982 

SV 

0 

3.50 

1.16 

.50 

5.25 

3.00 

— 

Chi 

ii 

98541 

Refr 

0 

4.6C 

1.30 

.50 

4.  25 

1.  75 

— 

37 

PFS 

46219 

CV 

.17 

0 

.17 

3.50 

.  50 

4.50 

Naked 

ii 

96439 

Refr 

o 

0 

0 

.50 

0 

2.00 

5.50 

NY 

38 

PFE 

60003 

CV 

.50 

0 

0 

4.00 

.50 

3.50 

1.50 

Vrapt>ed 

ii 

641 30 

SV 

3.50 

c 

0 

5.50 

0 

.50 

1.50 

NT 

ii 

94333 

Refr 

.  33 

1.00 

0 

3.50 

.50 

5.50 

1.00 

Average 

s 

CV 

.36 

.64 

.25 

2.28 

1.13 

f. 

4.65 

SV 

.97 

.89 

.22 

1.93 

1.20 

2.04 

3.38 

Refr 

.22 

1.21 

.38 

2.13 

1.50 

2.42 

2.68 

Table  6    .    Account  Sales  of  Teat  Oars  Sold  in  Itew  York  and  Chicago. 


Test  Brand 


Size 

80      100      126      150      176      2Q0      230      r:52      2?8  Avg. 


21  CV      Dominant                                             7.60    7.60    6.35    6.35  6.90 

:TY           Good  Cheer                   7.25    7.25    6.85    6.50    6.10    4.70  5.96 

SV      Dominant                                           7.70    7.70    6.20    6.20  6.20  7.08 

Good  Cheer                   7.25    7.25    6.90    6.55  ,5.90  ,4.30  3.75  5.80 

l5.35  M.25 

Refr  Dominant                                           P. 10    7.95    7.05    5.65  7.28 

Good  Cheer                   7.60    7.60    7.05    6.60    5.90  ,  4.45  3.50    3  .  60  5.74 

U.40 

32  CV        Dominant                               6.95    6.95    6.95    6.95    6.95  6.95 

KT             Good  Cheer                  7.50    7.50    6.80  /6.30    5.60  ,4.75  5.84 

[6.25  l3.45 

SV       Dominant                                         6.60    6.60    6.60    6.60  6.60 

Good  Cheer                  7.75    7.75    6.80    6.40    5.90    4.90  3.60  5.97 

5.85  4.85 

S3  CV       Golden  Trail              9.65    9.65    8.55    8.00    7.35    6.40  4.30  6.96 

NT             Davn-C-Gold                7.00    7.00    5.85    5.85  0.27 

Refr    Golden  ^rail             10.20    9.25    8.65    8.05  ,7.^0    6.15  4.50    3.50  7.04 

W.35 

Davn-C-Gold                 8.05    8.05    7.80    7.50    6.40    5.20  6.78 


CV 

Malta 

8.00 

8.00 

7.55 

7.15 

6. GO 

5.95 

4.85 

6.77 

Manager 

7.00 

7.00 

6.70 

6.35 

5.60 

5.05 

5.98 

SV 

i'alta 

8.00 

8.00 

7.50 

7.40 

5.35 

6.20 

4.55 

6.49 

Manager 

S.PO 

6.30 

6.80 

6.20 

5.60 

5.05 

4.00 

5.81 

Refr 

Malta 

9.00 

9.00 

8.20 

7.25 

6.75 

5.80 

4.65 

6.70 

Manager 

6.60 

6.60 

6.60 

6.25 

5.65 

4.95 

5.91 

35  CV        Strathraore  7.55    7.^5  7.55  7.15  7.05  6.30  5.80  4.70  6.73 

NY            Annie  Laurie  -           6.50  6.50  6. .50  6.15  5.95  4.30  4.30    4.30  5.50 

SV       Strathmore                  7.65  7.65  7.35  7.^0  6.90  5.40  6.85 

Annie  Laurie               6. 90  6.90  6.90  6.45  5.70  4.50  5.64 


Tafcle  6  .  (Cont'd) 


Size  

Test  Brand  90      100      126      1  50      1  76      200      220      252  288  Arg. 

36  07  Gold  Hill  8.05  7.55  7.30  7.00  5.70  5.30  4.35  6.37 
Chi.          Tarn  O'Shanter           4.75    4.75    4.75    4.75    4.75    4.75  4.75  4.75 

SV      Gold  Hill           8.05  8.05    7.45    7.25    7.00  ,5.65  ,5.20  4.20  6.20 

^5.60  ^5.15 

Tara  O'Shanter             4.65    4.65    4.65    4.65    4C65    4.65  4.65  4.65 

Refr    1000  Grand         8.05  8.05    7.50    7.30    7.05    5.50  ,5.30  4.20  5.97 

^5.25 

Tarn  O'Shanter             4.90    4.90    4.90    4.90    4.90    4.25  3.25  4.15 

37  C7  Porter  7.05  7.05  7.05  6.85  6.45  5.00  4.40  3.90  5.90 
FY             (*frozen)                   4.75*  4.75*  4.75*  4.75*)6.40    4.75*  4.75*  4.74* 

U.75* 

Azalea                        5.55    5.55    5.55    5.55    5.30  5.46 

Refr    Porter                        6.90    6.90    6.95    6.80    6.30  ,5.30  4.35  3.95  6.00 

^5.25 

Azalea                                             6.15    6.15    6.15  6.15 


38  CV 

Ultra 

8.00 

8.00 

7.75 

7.75 

7.35 

5.75 

4.85 

7.04 

Grand  Pak 

6.60 

6.80 

6.90 

6.55 

5.90 

5.05 

4.60 

5.96 

SV 

Ultra 

8.45 

8.45 

8.00 

7.95 

7.55 

5.75 

4.75  4.00 

6.87 

Grand  Pak 

6.90 

6.90 

7.00 

6.55 

5.90 

4.85 

4.00 

5.61 

Refr 

Ultra 

esrVa  8.50 

7.70 

7.75 

7.60 

7.25 

5.85 

4.95 

6.97 

Grand  Pak 

6.75  6.75 

6.75 

6.80 

6.60 

5.85 

5.10 

4.30 

5.91 

Kg.  2 
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